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* *'notices* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst which purifies the combustion gas of 
hyperoxia especially about the catalyst for emission gas purification which purifies the nitrogen oxides 
in the exhaust gas discharged by internal combustion engines, such as an automobile engine. 
[0002] 

[Description of the Prior Art] The nitrogen oxides, carbon monoxide, and hydrocarbon which are the 
harmful matter in the exhaust gas discharged by the internal combustion engine are purified by the three 
way component catalyst which made Pt, Rh, Pd, etc. support on support. However, about diesel-power- 
plant exhaust gas, since many oxygen is contained in exhaust gas, there is no effective catalyst and 
emission gas purification by the catalyst is not performed [ nitrogen oxides ]. 

[0003] Moreover, in a gasoline engine in recent years, it is necessary to carry out lean combustion for 
the purpose of low-fuel-consumption-izing or reduction of discharge carbon dioxide gas. However, since 
the exhaust gas of this lean combustion gasoline engine is a hyperoxia ambient atmosphere, the above 
conventional three way component catalysts cannot be used, and the method of purifying an injurious 
ingredient is not put in practical use. 

[0004] Although how to add reducing agents, such as ammonia, the method of making alkali absorb 

nitrogen oxides and removing them, etc. are learned as a method of purifying especially nitrogen oxides 
in the exhaust gas of such hyperoxia, not a method effective in using these methods for the automobile 
which is mobile emission sources but application is limited. 

[0005] It is known that the zeolite catalyst which carried out the ion exchange of the noble metals can be 
used also under such a hyperoxia ambient atmosphere. For example, the catalyst from which the zeolite 
catalyst which carried out the ion exchange of one or more sorts of noble metals chosen from Pt, Pd, Ir, 
Rh, and Ru to JP,1-135541,A fully removes all injurious ingredients over the range where reduction 
removal of NOx under a hyperoxia ambient atmosphere and a hyperoxia field are large is proposed. 
Moreover, the zeolite catalyst which supported Pt, Pd, and Rh more than the specified quantity is 
proposed by JP,3-232533,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in reduction removal of the nitrogen oxides under 
the hyperoxia ambient atmosphere using the catalyst concerning these conventional proposals, when Pt 
was used as an active metal, generating nitrous oxide (N20) became whether to be **. That is, nitrogen 
oxides were returned, and it did not become harmless nitrogen (N2), but it became clear that some 
nitrogen oxides were discharged as N20. When putting in another way, at the reduction reaction of the 
nitrogen oxides under the hyperoxia ambient atmosphere using Pt as an active metal, it became clear that 
the invert ratio to nitrogen is low. 

[0007] Therefore, the purpose of this invention is made in order to solve the trouble of the above 
conventional technology, and it is in the place which offers the catalyst which purifies nitrogen oxides, a 
carbon monoxide, and a hydrocarbon to coincidence, and whose selectivity to nitrogen improved from 
the exhaust gas of the hyperoxia containing the nitrogen oxides, carbon monoxide, and hydrocarbon 
which are discharged by internal combustion engines, such as an automobile. 
[0008] 
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* [Means for Solving the Problem] As a result of examining the above-mentioned trouble wholeheartedly, 
by making Fe ion live together for a catalyst which uses Pt ion as a principal component, this invention 
person etc. discovers that generation of N20 which poses a problem by nitrogen-oxides removal in 
hyperoxia exhaust gas using Pt system catalyst is controlled, and came to complete this invention. 
[0009] That is, this invention offers an emission-gas-purification catalyst which purifies nitrogen oxides, 
a carbon monoxide, and a hydrocarbon from exhaust gas of hyperoxia containing nitrogen oxides, a 
carbon monoxide, and a hydrocarbon with which Si02/aluminum203 mole ratio which made Fe and Pt 
contain according to the ion exchange consists of at least 1 5 or more ZSM-5 zeolites. 
[0010] Hereafter, this invention is explained to details, 

[001 1] Generally, although the ZSM-5 above-mentioned zeolite has a presentation of xM2/nO- 
aluminum203, ySi02, and zH20 (however, a valence of cation M and x are [ two or more numbers and 
z of the number of the ranges of 0.8-2 and y ] zero or more numbers for n) ZSM-5 zeolite used in this 
invention makes it indispensable for Si02/aluminum203 mole ratios to be 15 or more things among 
these. Although especially the maximum is not limited, as for Si02/aluminum203 mole ratio, sufficient 
thermal resistance of a catalyst and endurance are it hard to be acquired that Si02/aluminum203 mole 
ratio is less than 15. That whose Si02 / aluminum203 mole ratio are generally 15 to about 1000 is used. 

[0012] Although ZSM-5 zeolites which constitute a catalyst of this invention are synthetic compounds, 
especially the manufacture method is not limited. Moreover, this ZSM-5 zeolite can also be used as a 
catalyst of this invention, after processing by remaining as it is or ammonium salt, a mineral acid, etc. 
and carrying out the ion exchange to NH4 mold or H mold. 

[0013] As for ZSM-5 zeolite used by this invention, it is indispensable to contain Fe and Pt according to 
the ion exchange. 

[0014] Salts used by the ion exchange of Fe are a desirable trivalent nitrate and a desirable trivalent 
chloride with large solubility that what is necessary is just water solubility. Although exchange using a 
divalent salt is also possible, since it will oxidize to trivalent easily by contact into oxygen in that 
exchange actuation of an inert atmosphere is necessity, or air, a trivalent salt is desirable. 
[0015] It is good by g eneral ion-exchange method of supplying and agitating salts of Fe to a slurry of 
ZSM-5 zeolite as the ion-exchange method, or throwing in and agitating ZSM-5 zeolite in an aqueous 
solution of Fe salt. If it spreads and groans, 20-100-degree C 30-90 degrees C of solution temperature 
are preferably good. C oncentration of Fe salt in an aqueous solution has 0.005-0.5 mo ls [ /] preferably 
good 1. in 0.01-0.2 mols /I. Since a lot of [ mols //I. / less than 0.005 ] solutions are needed, operability 
falls. Moreover, in a case where it is larger than 1. 0.5 mols /, there is a possibility that generating of 
proton (H+) exchange and zeolite structural failure by dealuminization may occur by the fall of about 
[ improve ] and pH, so that a rate of the ion exchange sees and suits the amount of reagents. Moreover, 
there is especially no limit in a turnover rate, and when not arriving at the range of the purpose content, 
the ion exchange may be repeated twice or more. Although especially a maximum of a count of the ion 
exchange is not defined, it is good at 2 - 5 times. 

[0016] Although especially a solid-liquid ratio of ZSM-5 zeolite and an aqueous solution is not limited, 
1 - 30% of solid content concentration of a slurry is [ that stirring should just fully be performed ] 
desirable. 

[0017] Although salts used by the ion exchange of Pt should just be water solubility, salts to which Pt 
can exist in an aqueous solution as a cation (cation) are desirable. For example, complex salt, such as Pt 
(NH3)4(OH)2, Pt(NH3)4(Cl)2, and H20, is suitable. 

[0018] As the ion-exchange method, it is good by the same method as Fe. Concentration of Pt comple x 
s alt in an a q ueous sobitinn k n<;iia]]y good in^O.001-0.5 mo ls/1. Since a lot of [ mols //I. / less than 
CT.OOl ] solutions are needed, operability falls. Moreover, in a case where it is larger than 1. 0,5 mols /, it 
does not improve, so that the amount of reagents which a rate of the ion exchange supplied is balanced. 
[0019] Although there is especially no limit about content sequence of Fe and Pt, it is desirable to rank 
second Fe and to contain in order of Pt from the following reasons. First, subsequently to the time of Fe 
exchange, in order of Fe, since Pt and expensive Pt introduced previously are eluted, it is noneconomic. 
On the other hand, in simultaneous exchange, since exchange compatibility over a zeolite of Fe and Pt 
differs, a preparation presentation and a preparation presentation are not in agreement, and it is 
necessary to perform frequent ion exchange operation for considering as the purpose presentation. 
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[0020] A content of Fe and Pt of ZSM-5 zeolite used by this invention Although not limited especially, 
Fe expresses trivalent ion and Pt with divalent ion to a 203 mol number of aluminum in a zeolite. 0.2 to 
0.45 times and Pt have [ a 0.2 to 0.65 times as many range as this ] desirable Fe respectively, and the 
sum total of Fe and Pt content is 1 time to a 203 mol number of aluminum in a zeolite as a theoretical 
maximum by the ion-exchange containing method. There is a possibility that sufficient content of Fe 
may not be obtained as catalytic activity more sufficient than 0.2 times in smallness is not acquired and 
a content of Pt is size from 0.65 times. On the other hand, by smallness, the improvement effect in an 
invert ratio to nitrogen according [ a content of Fe ] to coexistence of Fe is not acquired from 0.2 times. 
[0021] ZSM-5 zeolite which carried out the ion exchange is used as a catalyst, after washing and drying, 
solid liquid separation and. 

[0022] Si02/aluminum203 mole ratio of an emission-gas-purification catalyst of this invention does not 
change substantially with Si02/aluminum203 mole ratio of a used ZSM-5 zeolite base material. 
Moreover, the crystal structures of an emission-gas-purification catalyst do not differ in essence before 
and behind the ion exchange, either. 

[0023] An emission-gas-purification catalyst of this invention can also be used being able to mix with 
binders, such as a clay mineral, and fabricating it. As a binder used in case this zeolite is fabricated, clay 
minerals, such as a kaolin, an ata PAL kite, a montmorillonite, a bentonite, an allophane, and sepiolite, 
can be illustrated, for example. Or you may be the binder loess zeolite Plastic solid compounded 
directly, without using a binder. Furthermore, WOSSHUKO-TO of the zeolite can be carried out and it 
can also be used for honeycomb-like base materials, such as a product made from cordierite, or metal. 
[0024] Purification of nitrogen oxides in hyperoxia exhaust gas, a carbon monoxide, and a hydrocarbon 
can be performed by contacting hyperoxia exhaust gas containing an emission-gas-purification catalyst, 
nitrogen oxides and a carbon monoxide, and a hydrocarbon of this invention. Exhaust gas with which 
oxygen more superfluous than the amount [ need / exhaust gas of the target hyperoxia / this invention / 
to oxidize completely a carbon monoxide, a hydrocarbon, and hydrogen which are contained in exhaust 
gas ] of oxygen is contained is said, and exhaust gas discharged by internal combustion engines, such as 
an automobile, as such exhaust gas, especially exhaust gas in a condition (the so-called Lean field) that 
an air-fuel ratio is large, etc. are illustrated concretely. 

[0025] Although especially a service condition of a catalyst is not limited, as a temperature requirement, 
100 degrees C - 900 degrees C and 150 more degrees C - 800 degrees C are desirable. Moreover, about 
SV, what is necessary is just 1000hr-l-500000hr-l. 

[0026] In addition, even if the above-mentioned exhaust gas catalyst is applied including a carbon 
monoxide, a hydrocarbon, and hydrogen in the case of exhaust gas which is not hyperoxia, the engine 
performance does not change at all. 
[0027] 

[Example] Hereafter, although an example explains this invention to details fiirther, this invention is not 

limited to these examples. 

[0028] Example 1 <Preparation of catalyst 1> Si02 / aluminum203 mole ratio supplied ammonium 
mold ZSM-5 ;15g of 40 to 500g (solution concentration : OX) 11 mols/(L )) of aqueous solutions 
containing 2.16g Fe(N03)3.9H20, and agitated it at 60 degrees C tor 20 hours (slurry concentration: 
3%). After solid liquid separation, it rinsed enough, supplied to 135g (solution concentration :^_0^004 
mols/(l.)) of aqueous solutions which contain 0.58g Pt(NH3)4(Cl)2 and H20 continuously, and agitated 
at the room temperature for 5 hours (slurry concentration: 1 1%). After solid liquid separation, it rinsed 
enough, and dried at 1 10 degrees C for 10 hours, and the slurry was made into the catalyst 1 . When Fe 
and Pt content of this catalyst were investigated by the chemical analysis, to the 203 mol number of 
aluminum in a zeolite, trivalent ion expressed Fe, divalent ion expressed 0.38 times and Pt and they 
were contained 0.29 times. 

[0029] Example 1 of a comparison The <preparation of comparison catalyst 1> installation element was 
set only to Pt, and the ion exchange was performed by the same actuation as an example 1 . The used 
aqueous solution was 135g including 0.97g Pt(NH3)4(Cl)2 and H20. This catalyst was made into the 
comparison catalyst 1, and Pt content was expressed similarly and it was it. [ of this ] [ 0.48 times ] 
[0030] Example 2 of a comparison The <preparation of comparison catalyst 2> installation element was 
set only to Fe, and the ion exchange was performed on condition that the example 1 . This catalyst was 
made into the comparison catalyst 2, and Fe content was expressed similarly and it was it. [ of this ] 
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(0A4 times] 

[0031] Example 2 The catalyst 1 prepared in the <performance evaluation 1 of catalyst> example 1 was 
crushed after press forming, and carried out the particle size regulation to 12-20 meshes, and the 
ordinary pressure fixed-bed coil was filled up with the two cc. It circulated by part for 4000ml/, and the 
temperature up was carried out the speed for 20-degree-C/to 550 degrees C, and the gas (henceforth 
reactant gas) of the presentation shown below was held for 0.5 hours, and was considered as 
pretreatment. Then, the NOx concentration in each temperature and N20 concentration were measured. 
As a measuring method, NOx concentration measured a chemiluminescence method and N20 
concentration by the IR method. The resuh is shown in a table 2. In addition, at the temperature of 200 
degrees C or more, the carbon monoxide and the hydrocarbon were converted and were not measured. 
The rate of NOx purification and the invert ratio of N2 estimated the catalyst engine performance. The 
rate of NOx purification is shown by the degree type, rate of NOx purification (%) = (close NOx- 
appearance NOx) - /close NOxxlOO close NOx:fixed-bed coil entrance NOx Concentration (ppm) 
appearance NOx:fixed-bed coil outlet NOx concentration (ppm) ~ the invert ratio of N2 is shown by the 
degree type again. 

[0032] Invert ratio (%) -(close NOx-appearance NOx-appearance N20 x2)/of N2 Close NOx xlOO 
appearance N20 : Generation N20 concentration (ppm) [0033] 
SI 



NOx— 

O2 
I CO — 
C3 Hb 
I H2 

H2 o— 

C02 
N2 



1 2 0 0 p pm- 
4. 3% 



1 2 0 0 p pm- 
8 0 0 p pm 
4 0 0 p pm 

1 0%' 

1 2% 



[0034] 

table [ ] 2 evaluation result of a catalyst Invert ratio of the rate of NOx purification / N2 Catalyst 1 

Comparison catalyst 1 Comparison catalyst 2 (degree C) (Pt-Fe) (only Pt) (only Fe) 

450 4.3/4.3 3.6/3.6 5.0/5.0 400 10.1/10.1 7.5/5.2 6.2/6.2 350 18.2/12.6 16.2/9.9 3.2/3.2 300 30.9/16.0 

30.7/12.3 1.5/1.5 250 32.7/15.6 36.0/16.0 1.0/1.0 200 6.1/1.7 10.5/3.0 1.4/1.4 [0035] 

[Effect of the Invention] From the comparison catalyst which is Pt independent, the catalyst which Pt of 

this invention was used [ catalyst ] as the main catalyst component, and made Fe Uve together from a 

table 2 is [ that there is littie generation of N20 ] effective in the invert ratio of N2 being high highly 

[ the rate of NOx purification ], even if Pt content is below equivalent. Furthermore, about the rate of 

purification, it is equal in any way also at the temperature near [ where these catalysts are usually used ] 

400 degree C. 

[0036] Therefore, even if it is in a hyperoxia condition by contacting the catalyst of this invention to 
exhaust gas, the effect that purification of nitrogen oxides, a carbon monoxide, and a hydrocarbon can 
be performed is acquired. 



[Translation done.] 
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